Objective. A distance-education teaching skills elective was developed to provide an advanced-level teaching experience for students in our Nontraditional Doctor of Pharmacy (NTPD) program. Methods. This 16-week experience had 2 required components: (1) a Web-based teaching skills curriculum that provided core knowledge on educational pedagogy and teaching principles; and (2) structured teaching activities, including responsibilities in junior courses in the NTPD program. Assessment. Student teachers' progress was monitored through a Web-based teaching portfolio and specialized grading rubrics (eg, for evaluating presentation skills). Formative feedback on teaching performance, emphasizing self-assessment, was provided via collaboration with the Office of Faculty and Teaching Assistant Development. Between September 2003 and August 2004, 6 students completed the program and 3 more enrolled. Anticipated enrollment is 3 students per semester. Implications. This rotation models scholarly and reflective methods for teaching, and combines formal educational activities and structured teaching experiences. Student teachers have the opportunity to develop advanced skills and gain confidence as teachers.
INTRODUCTION
In higher education, including graduate health professional programs such as pharmacy, the required elements of "good teaching" go beyond transferring content knowledge, measuring curricular outcomes, or even modeling required clinical abilities. In addition to these rather important characteristics, good teaching demands a catalog of skills for both large and small classrooms, practice in reflective self-evaluation, and a dedication to teaching scholarship: ie, ongoing study in the specialized field of learning. [1] [2] [3] In particular, beginning teachers (ie, trainees in academic post-professional programs or young pharmacy faculty members) may struggle to meet these expectations, especially if thrust into their first teaching roles with little advanced preparation. Student teaching experiences and teaching electives within a pharmacy curriculum have been advocated as means of improving student exposure to educational pedagogy, and encouraging future academics. 4 Those mentoring these student teachers must provide both basic teaching skills and an interactive teaching/learning experience.
Background
In the College of Pharmacy, advanced experiential students in the Doctor of Pharmacy (PharmD) programs may choose elective teaching rotations in their final professional year. Preceptors have found that the specific needs of new student teachers vary widely depending on the program in which they are enrolled, the requirements of the courses to which they are assigned, and their prior experience.
However, many of their basic needs are in common: core learning and teaching activities, and resources to support their teaching efforts. Extensive offerings (readings, library, special interest groups, and a once-yearly orientation on teaching and learning) are available on campus through the University Faculty and Teaching Assistant Development (FTAD) Office and also through a teaching workshop sponsored by the Division of Pharmacy Practice and Administration. However, their use is primarily geared toward resident, graduate, and post-graduate teaching assistants following a traditional academic calendar. An ongoing challenge for faculty preceptors is to provide similar opportunities for the nontraditional learner and student teachers beginning their experiences later in the school year.
with bachelor of science degrees to earn their PharmD degree in an online environment, while continuing to work in a full-time position. In addition to 2.5 years of online didactic coursework, our program requires 4 to 8 months of experiential credit (depending on prior professional experiences). Improving the access of NTPD students to traditional experiential offerings and developing Web-based experiential rotations has been both a priority and a challenge. Our objective was to develop an elective teaching rotation that would provide an advancedlevel teaching experience for qualified third-year students in our NTPD program.
PROGRAM DESCRIPTION Overview
The 16-week rotation includes 2 required components: (1) a Web-based teaching skills curriculum, which provides basic knowledge on educational theory, learning and teaching styles, course planning, facilitation of student learning, and use of instructional technology; and (2) structured teaching activities including online didactic and case-based instruction, course material development, testing/student evaluation, and course assessment. By the end of the rotation, student teachers are expected to:
• Understand the processes of learning, including how learning occurs, how to assess and incorporate student differences into learning, and how to provide individual support for student learning;
• Develop effective teaching strategies, including effective presentation skills and use of alternative teaching roles;
• Understand and participate in course development, and plan for teaching: course design, course objectives, syllabus construction, and preparing for the first day;
• Understand and utilize active-learning methods, including the processes of facilitation, group discussion, and other active-teaching situations, and teach problem-solving using case studies in small groups;
• Develop skills for student evaluation (testing), and appropriate methods for grading and student feedback;
• Identify and use techniques for course assessment, and understand the role of evaluation and feedback and teaching performance documentation; and
• Identify useful resources for teaching, including instructional technology, and utilize up-to-date, Web-based instructional software and other educational tools.
METHODS
Student teachers participated in a minimum of 160 hours of online Web-based teaching activities (equivalent to 8 hrs/day for a 1-month rotation). Typically, they committed about 10 hours per week to their assigned coursework and teaching activities. Their primary activities included:
• Class responsibilities and teaching assignments (preparation, content delivery, e-mailing students, grading, and administrative time; approximately 4-6 hours per week);
• Student/preceptor meetings in the online classroom (Elluminate Live™ eLearning Platform, www.elluminate.com; approximately 2 hours per week);
• Assignments from curriculum modules (approximately 2-4 hours per week); and
• Student-led teaching presentations (at least 1 per student teacher per semester). The purpose of weekly student-preceptor meetings was to discuss module assignments, course assignments, and upcoming teaching events. In addition, student teachers were asked to present selected teaching topics at least once each semester.
Teaching Skills Curriculum
The Teaching Skills Curriculum is a Web-based curriculum supported by the WebCT learning platform (WebCT, Inc, www.webct.com). Within the curriculum, 7 learning modules are available as outlined in Table 1 . The WebCT platform is illustrated in Figure 1 . All 7 content areas were included in the virtual teaching rotation.
Each module included background resources and readings, discussion topics, and learning activities and was associated with at least 1 online discussion and a specific portfolio assignment. Appendix 1 illustrates the format and student instructions for the first module, Module 1: Learning and Teaching. Discussion and feedback occurred in weekly teaching meetings or was scheduled one-on-one with the preceptor. A sampling of discussion topics is presented in Table 2 . Curriculum assignments were coordinated with teaching responsibilities and submitted online in an electronic portfolio. In addition, students could compile these materials into their own teaching portfolio if desired.
A major focus of the project was to accommodate different learning preferences and incorporate interactive activities (eg, workshops and discussions) into digital and/or Web-based formats. Thus, there were a variety of materials in each module, including readings (for visual learners), video clips and lectures (for aural learners), and worksheets and assessment exercises (for kinesthetic learners).
Teaching Activities
Student teachers were responsible for both didactic and case-based teaching in first-and second-year NTPD courses. Available subject areas included drug information, clinical pharmacokinetics, and pathophysiology and therapeutics sequences, and assignments were based on the students' individual areas of interest or expertise. Each student teacher had to participate in the following activities:
• Developing (and modifying, if needed) a statement of their personal teaching philosophy;
• Constructing or completing a syllabus, including objectives, educational activities, evaluation methods, and professional behavior guidelines;
• Preparing or updating course materials such as group assignments or patient cases, and grading the completed assignments;
• Facilitating 2 online student case conferences (an example of a live conference can be seen at http://virtual.pharmacy.ohio-state.edu/ ProgramResources/Elluminate.html);
• Writing examination questions in several different testing formats, including essay, short answer, multiple choice, and others; Organization and preparation of lecture materials; presentation skills and effective learning in large groups.
Cooperative Learning
Small group discussion, workshops, and laboratory sessions; increasing student participation and developing effective questioning skills.
Tests and Assignments
Creating assignments and using patient cases; writing higher-level test questions; and grading strategies.
Course Assessment
Techniques for collecting student feedback; peer and self-evaluation of teaching. 7. Technology and Teaching Using Powerpoint, web-conferencing, and course management systems; e-learning and non-traditional education. • Developing and implementing a teaching evaluation tool; and
• Evaluating teaching, including preceptor, peer, and self-evaluations. Students were encouraged to develop these materials around a central theme or content area to simulate course planning and construction activities. If appropriate, the learning objects could be incorporated into existing NTPD coursework or repurposed for student seminars or clinical education activities.
ASSESSMENT
A timesheet and portfolio system were used to track progress through rotation requirements, and grading rubrics were completed by both NTPD students and the rotation preceptor. The presentation skills grading rubric is included as Appendix 2. The virtual portfolios were used for assessment purposes, to evaluate multiple samples of student teachers' work created over time in a real-life teaching environment, and were reviewed at the midpoint and end of the rotation. In particular, they were used to ensure accountability for all assignments and stimulate discussion about priority teaching activities.
The grading rubrics, based on primary trait analysis, are recent additions to the rotation, and were used for the first time in winter semester 2004. 5 These were added to allow more constructive assessment of participants' preparation and presentation and facilitation skills.
The rotation preceptor observed the student teachers in all online workshop sessions. These workshops were a required component of NTPD didactic courses and an excellent teaching challenge for our student teachers. Student teachers also performed periodic self-evaluation of selected activities via a teaching journal, and the rotation culminated with a preceptor evaluation and formative assessment of teaching performance by FTAD faculty consultants. This final assessment consisted of observation of the online classroom during an assigned case conference. The designated FTAD teaching consultant provided individualized feedback via a one-on-one online discussion with the student teacher; evaluation was geared toward fostering constructive introspection and enhancing classroom techniques.
Evaluative Data
Rotation development and preceptor training began in fall 2002, and the design of the teaching curriculum began in spring 2003. Three volunteers (including 2 students who later completed the rotation) from the NTPD program attended the division's teaching workshop in August 2003 to provide feedback on the experience and offer suggestions on translation of select materials into digital objects. The rotation was approved by the NTPD program to begin accepting students in September 2003. Although additions and modifications to rotation format and course materials are ongoing, the learning modules and required teaching activities remained consistent throughout implementation. Rotation evaluation and modification continue to follow standard iterative procedures.
Content development, usability, and student expectations were tracked using the NTPD program's standard Student Evaluation of Site/Preceptor form; use of the teaching skills curriculum was assessed via tracking of enrollment, students' use, and rotation completions. In addition, instructor requests to repurpose for other uses (eg, residential teaching experiential rotations or training of graduate and post-professional teaching assistants) are also being collected.
Between September 2003 and August 2004, 6 students completed the program and 3 additional students enrolled in the elective. Anticipated enrollment is 3 students each semester. A summary of students' formal evaluations of the rotation is provided in Table 3 and specific student comments are provided in Table 4 .
The most significant student outcome was a selfreported increase in confidence in teaching ability and overall classroom performance. The 3 students enrolled in the program during the spring 2004 semester completed a written pre-rotation and post-rotation self-confidence questionnaire (adapted from Classroom Assessment Techniques, Southern Illinois University at Edwardsville, http://www.siue.edu/~deder/ assess/). The findings are described in Table 5 . Although the small number of completed surveys precludes any definitive conclusions about the value of the rotation, trends toward improvement in several categories suggest it has been beneficial for rotation students. In particular, their confidence in prospectively choosing appropriate teaching strategies and successfully implementing them, and utilizing active-learning techniques showed improvement. Since our NTPD students are licensed healthcare professionals with an average of 12 years in practice, many have some experience in clinical education (ie, precepting). Not surprisingly, they have a higher baseline confidence in identifying appropriate goals, making clinical connections from didactic content, and student assessment. Factors such as their previous bachelor of science curriculum, professional work environment, and current educational practices within the NTPD program (eg, group work and online classroom use) may also result in higher baseline scores for confidence in collaborative activities. We plan to evaluate these associations as more student teachers complete the rotation.
Use of the Web-based Teaching Skills Curriculum was significant. Although we were not able to track the number of entries into specific modules, the mean number of entries into the course was 333.2 ± 95.8 per student, or 20.8 ± 6.0 per student per week. As rotation participants had to access the Web curriculum for e-mail privileges, this large number of entries is not surprising.
In addition to NTPD experiential students, one first professional degree PharmD student completed a 1-month version of the teaching rotation. Another first-professional pharmacy degree student will do a longitudinal version in the upcoming year. There have been no other formal requests to enroll non-NTPD students in the Web curriculum, but 1 faculty collaborator uses selected materials for residential student teachers. In this case, The preceptor clearly outlined the goals and objectives of the rotation at the outset.
(1-2)
Quality time was routinely devoted to review new areas, address my progress, answer questions.
1
The preceptor discussed positive/negative aspects of my performance in a constructive manner.
My opinions and ideas were given appropriate consideration and respect.
The preceptor shared his/her reasoning when making decisions concerning my experience.
(1-2)
I was given ample opportunity to interact with other health professionals.
A professional environment is established at this site (rotation).
Sufficient/appropriate library reference sources are available at this site.
Workload permits quality time for studentpreceptor interaction.
Overall evaluation of this site (rotation). 1 *Evaluated on scale of 1 (Excellent) to 5 (Unacceptable). † Range not reported for criteria where all scores were identical. challenged the student to act independently while planning and facilitating the workshop." "I felt more engaged and integrated in this virtual rotation than some of my other traditional, on-site experiences."
"The opportunity to facilitate a workshop and receive positive and negative feedback from the students, my classmate(s), the instructor and someone from the FTAD office was very beneficial. I learned a lot. Grading workshops was also an enlightening experience."
"The experience of building and presenting an entire module was a great learning experience."
"I really enjoyed the opportunity to teach, to research my subject, to use the resources available, to present to a wonderful group of students in the NTPD class. I did not realize the amount of work necessary to prepare an entire module."
"Each module contained something new to me, and the actual experience of teaching is invaluable." "Gaining firsthand experience in teaching on 4 different occasions covering a variety of topics was most beneficial and enjoyable. I appreciated getting the opportunity to finally be exposed to aspects of theory in education (particularly Bloom's Taxonomy). Also of great importance was the honest advice from [my preceptor], which I believe has helped make me a better educator."
"I have learned vast amounts of information about how to engage students and employees to maximize their learning. This will likely spill over into my practice-site in the training of employees and pharmacy students."
access is allowed through a general student account. For the future, we plan to improve assessment of student teachers' outcomes, expand WebCT tracking requests, and solicit feedback from peer faculty.
DISCUSSION

Practicality and Transferability
This experiential rotation is specifically designed to serve nontraditional pharmacy students, who often work on their professional degree at a geographic distance from our institution. Flexibility, online access to University resources, and real-time interactions are critical components of the NTPD program. All have been incorporated in this distance-education rotation, making the entire elective or individual components easily transferable to other educational environments.
The Teaching Skills Curriculum intentionally takes a modular approach, allowing its extension into less-structured (ie, nonacademic) learning environments. After completing Module 1: Teaching and Learning, the order in which subsequent modules are completed can be tailored to the individual student's needs and learning objectives. For example, a student on clinical rotation at a hospital or ambulatory site may choose to complete some background learning (Module 1) and then focus on presentation skills (Module 3) in preparation for a pharmacotherapy lecture for medical residents. The clinical preceptor would guide preparation, supervise progress, and provide discussion and feedback on the teaching activity. Furthermore, this could be accomplished at the student's and preceptor's convenience, without date or time conflicts with clinical duties.
The online curriculum is accessible from the Internet, via a Web-based course management system (WebCT). This allows designated student teachers access from any location at any time. They can progress through the curriculum at their own pace and view or review materials to coincide with scheduled teaching activities. In addition, some local teaching materials from FTAD that are not available on their website are included in electronic format for the rotation. These learning objects extend the University's programming through FTAD, and could be enhanced to support student teachers, graduate teaching assistants, postprofessional trainees, and (with the addition of more advanced teaching topics) even new faculty members outside the college of pharmacy. This type of curriculum could have application in postgraduate pharmacy residencies (particularly if there is a strong teaching requirement), teaching hospitals (as explained above), and even continuing education for advanced-practice pharmacists. The interaction between student teachers, students, and preceptors is a vital component of the teaching rotation. Although physical distances usually preclude meeting on campus, regular live interaction is accomplished via the Elluminate Live classroom. This virtual space is available to student teachers and NTPD students 24 hours a day, 7 days a week. Student teachers can plan conferences, schedule office hours, or simply chat online with their students, preceptors, and other NTPD instructors. As mentioned above, case conference sessions for didactic coursework are also held in this classroom, and the space itself is easy to use, with 2-way audio, chat features, shared whiteboards, presentation capabilities, breakout rooms, a built-in graphing calculator, and application sharing. Feedback from students and instructors indicate that teaching in this environment is engaging, interactive, and effective.
Personal Reflections
Developing skills and confidence in teaching is a challenging and often career-long effort. As preceptors for student teachers our intention is to model scholarly and reflective methods for teaching and learning to teach, as well as the "trial and error" or "this is what I do" approaches often used in professional programs. In the College, we strive to expand innovative and non-traditional experiential opportunities for both our professional education programs. The virtual teaching rotation has met each of these objectives successfully, and some additional benefits have also been realized. These include:
• Identifying pharmacy students interested in teaching, including several who will serve as clinical or adjunct faculty for our own PharmD programs;
• Encouraging preceptors and faculty to be more introspective and rigorous in their own teaching activities;
• Improving access to on-campus teaching resources;
• Developing stronger relationships with other University departments, including FTAD and the Office of Information Technology, Technology Enhanced Learning and Research; and
• Providing a stimulus to expand the College's training for other new teachers, including graduate teaching assistants, postgraduate trainees, and even new faculty members. Certainly, the Web-based, distance education format and longitudinal design have presented some unique difficulties. Early (pre-implementation) issues included establishing an interactive relationship between preceptors and student teachers and integrating new (working) teachers into ongoing course schedules. Later, delivering consistent experiences from student to student, no format for discussion between student teachers, a need for more supervision and constructive feedback, and difficulty disseminating print-only educational materials were brought to our attention. These have been addressed in a variety of ways, including adding the required weekly group meeting, expanding the rotation to allow 2 to 3 students to participate each semester, planning a comprehensive discussion schedule, developing grading rubrics and student journaling assignments, and preparing a rotation packet which includes a syllabus, administrative materials, worksheets, and assigned journal articles. We expect to continue making these types of improvements as more students complete the rotation and provide additional feedback.
The process of developing and implementing this Web-based, distance-education teaching experience has been largely collaborative. Teaching preceptors from both the NTPD and first professional pharmacy degree programs have contributed ideas, materials, and their valuable experience to the project. The Web-based Teaching Skills Curriculum was modeled on the live teaching workshop offered by the College's Community and Ambulatory Care Pharmacy Practice Residency Program, and utilizes the existing NTPD course format. The NTPD/College technology team supports the operation and use of all Web materials. FTAD has generously shared their materials and resources and are providing consultative assistance in ongoing support. Student teachers have had direct input into curriculum and rotation format, have guided their evolution, and have become excellent postgraduate faculty members for the NTPD program. Much of the rotation's success is attributed to this collaborative effort.
CONCLUSIONS
This experiential rotation was specifically designed to serve NTPD students, who typically complete their professional degree at a geographic distance from our institution. This rotation models scholarly and reflective methods for teaching, and combines formal educational activities and a variety of structured teaching experiences. Student teachers have the opportunity to develop advanced-level skills and gain confidence as teachers. Flexibility, online access to University resources, and real-time interactions are critical characteristics, and each has been built into the virtual rotation. This also facilitates its extension into other learning environments.
Introduction and Closure
Student does not display clear introductory or closing remarks Student clearly uses either an introductory or closing remark, but not both.
Student displays clear introductory and closing remarks.
Student delivers open and closing remarks that capture the attention of the audience and set the mood.
Poise
Tension and nervousness is obvious; has trouble recovering from mistakes.
Displays mild tension, or has trouble recovering from mistakes.
Makes minor mistakes, but quickly recovers from them; displays little or no tension.
Student displays relaxed, self-confident nature, with no mistakes.
Use of Visuals
Visuals poorly constructed, difficult to read, and are not important to discussion.
Visuals are relevant, but are confusing or lack creativity.
Visuals are acceptable for session.
Visuals add significantly to presentation, are creative and well-constructed.
Interactions with Students
Little or no interaction with students; questioning and/or discussion absent from teaching session.
Interacts with students at beginning and/or end of session, but does not actively engage them during teaching session.
Interacts well with students, including active questioning in variety of formats and topical discussions.
Interactions with students excellent, and include both questions/discussion. Also probes for understanding of main points.
Total: ___________
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